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Abstract 



In AIN crystal grains constituting a sintered body, is contained: 150 ppm - 0.5 wt.%, preferably at most 
0 1 wt.%, of at least one rare earth element (as oxide thereof); at most 900 ppm, preferably at most 500 
ppm of at least one metal impurity except rare earth elements; and preferably at least 0.5 wt.% of 
oxygen measured by an electron probe X-ray microanalyzer. The grains have an average grain diameter 
of preferably at least 3.0 mu m and show a main peak in the wavelength range of 350 - 370 nm of 
spectrum obtained by a cathode luminescence method. The sintered body composed of A1N crystal 
grains has a volume resistivity at room temperature of at most 1 .0 x 10<12> OMEGA .cm. 
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^«as(*tt, m<^zt^ ix io' ■ ~ixio 

' Q • cmOSSHF^ SCttl x 1 0' ' Q • c mW . 

t. »fctt 1 x 1 o' • a • emWTotttMaawfc* 

[0 0 3 9] t£3fcti\ a<b7,n/* = »>A«yst* 
««K>£MKt« K-7t5^tl:A-3^ i£ln;ft*S'J>;* 

[0040] *iRs93#tt, Kc«ea»?©*iBtfiaE 

bfc^ofc c fc *£li!!&^*fc#±33(7t;3S* J Hi§ Oft 

® ii> -r 5 © £ % £ ti & . 

[0 0 4 1] HPS. *ftigi*& «Sfi1-**S|Si*fc J: . 

^©^{3#2EbTV>S^i:S^mbfc. CCT\ *± 
STclg^ffi^'t'tci^MWt^b^^kli. EDS 
(Energy Dispersive X-ray Spectrometer) C«t-3T$ 
±3S7ufg ^ f 2> tr - » b * v% d i: ft M -5 . 

[0042] c©^±?S7n^{±. mmrz—^xomhT 
ft jgfig bx a* t> r, ^ \s ^-cesfi^Bio^ c 

^atbT^SCttf^JBJbfc. ^bT, ^t52-3ffl 

^bT;^s.-'i7Ai^igr B ^a^ : ©^t^5v^T^ ^m^r^ 

k&ikn* ft S IS ^SLKT V > 5 
tt«i:A,£Ji,-5Ci:#-t-#-fs C©^©*!* 5 5 nmJiL 
TT-feti, 4tCfctu 1 nmtlTT-feSCiift^bfe. 
S!lSbfcK*4©^twtt, bfe^®t*3{ti.i^S1& : f- 
©SL^^* s I^SBt)^B^>^^'&:v^ i fe.©*)^)■pfco d©i-5«: 

J6Ja* j S b < »'P b fc * © % x. ti h . 
[0 0 4 3] £tz, *^B^#(i> gfbZ^S; --j7A^*g 

#tpoEi* (=o©a^bT;i/5=^Aieiitt^c'j:-3 
tMsnsEi,*) ft^i4bt6 s > =K*©e«ffl© 

rt»ttt, ^&±^7c^* s ^KBf]^^^W?^^•rv■>^^v^^ t 
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TifOT^l/^r^ffltbT^HSEbTV^ &©£#;?.£> 

52^* 5 VWiSI®©^ K3¥2E bT V% 5 Z fctffflWbfc. 
[00 4 4] Zil 6 #±$?5«m^©£M 

[0 0 4 5] ■fli7'^5 = «&A«MS*1 1 ©±»« 

£Mb§|ofcfit^ 0. 5 tt%fil±£ 

bV*. Cfttts ^bT;i/5 = £A^S&^*fc:SSbT 

k#T-£, «£*Si*^:i*©*«ffiln;^fe^b<iS^-r5. 
&«U C©±RBfcfc2. 0II%-C65. 
[00 4 6] #»I|I|#HU' {*«ffiia2£©ffi^*#BB.8©g 20 

|ftfiSig©«j££*ns*:»fc:, =&iJM4C-pv%T^^t:> 
£tR§t£ (Electron spin resonance : ESRffi) CtS 
>;w*i:ofc. ccDHSS^mciSiB^-rs. ^» 

astscitiot, ^jWf fc^r-rsic?©^© 
mtt*xw¥i&-e!imKm+imm&*a&z£ifiX'& 30 

[0 0 4 7] ^bTMl'i-'i'AlC^TfctU TJUK—V 

fct2. 0 0 0 OT-fetK ffl*flfeBt)«iE-ee= 2. 0 02 
3 16©ffi££:2>. ^b7;U^ -e» Ajg B lffic(3CDA ljg 

13, 7;u^-^A®?-i: 3-^©^Jg^i:t:i-pT s p 

P(S*©^S : f-* J > £©±-5&i(£IiE&£3H£bTV^ 40 
©*>, £©£?&7cf&#^ttm^©Jie2£#ffibTV^ 

[0 0 4 8] COSS, *J8WOfi[ftl7 , ;U5='>A«Me 
;i/5^-i7ACD^S?©gffl* s 2 . OOOttTkfi:*; 

t^jwbfc. 

[0049] ^ttw.^zfitz a iR?t*rbTe-&r 
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^#fc©T-fc£. 4gB(ft«jI©S ig? C^tv dft 
k Mate g ffi© £<b#£ bT H 5: i: $ tiX O 3 

( SRJWB8U 74 K— : ^-fflJRSB 5 7 M# 

fid) o ^ftfcJu ^bT^S-^AiSSfe^^tSg-rs 
KJMK? ©*!* £ «t 5 * © k % c, ft s . 

[0 0 5 0] «^t:>ftDS^lc«J;5^^.^ 
* 6 » 6 ft£ TVb 5. - £ A©#{4m & ^ fe 5 ©x t 
#1x10' ' spin^T-fcSCkfcWEbfc. 3 

©«s*tttt, nre*ir>#mj ite. uup*3 

(MK4HHJ) C§BI££ftfc#i£Cftofc 0 fiP.-fe N E 
^*t^»ti.Wfi?©«!l^t:itt?!)b-CVY5 )o gffi©^ 

•5. IP*>* g<fi;mK]©i£*ti^ ^BScoS-fbT;!/?.— 
>>J±fo1£i*.(Dt£.nii*. [5]b^TT-S!l«bv »£>ftfc 
»JRffll»S*0'iattfcttU &£&«#fi)ia©=&MS[£ 

[0 0 5 1] *»fflftt, *t:>fSl3bsgfc*D©TEMP O 
L (4-kFb*J'-2 < .2, 6, 6 -5 1 h^^^^tf 

^'j»>- 1 mm*®.m\sx, Mn« * / 

MeO©— #©ig^lffl$a£SmbT:fc£> dft£5ibX 

bfco 

[0 0 5 2] #sp;§#fc£s ^br;u^r:<yA&j£f*©m 

^ffib, *^co^Jgi*©#StS:Mt:BJt,^tt-5*:e) 
[0 0 5 3] *V— bVU5*i>-fe>^lix — iKKltt, l£ 

nizttLxm*&*mMvtz£&<DW&fr<=><DEM$iv> 
-at-fes. 01 ^5£iakbT^-r«t-5t, tigi? 

ip<a#£bTVN£jt§^£i£, ®ffi«^{s©asem^fc: 

ffim^©IE?Li:©^l^^iS^■t:^v^, S»4f5. 

T% *V— r*;b5.*^Hr>^©X^^ h^l/^^tt, x.^ 

[0 0 5 4] *^BJ©^^U:oV^T^ *V— K;i/5. * 
<^-lr>^^^^ h;i/%«iJSb*:i!g^ CTX.JS02 3, 13 
2 5 C«Svt5i5t, 3 5 0"3 7 0nm©Mfa 
tC^V^iSfc:-^$*bTV^5^i:^:%mbfc. Sfc, 
6 5 0~7 5 0 nm©«[SfS«C. 2 

[00 55] sfc, *i6ra#tt, itmtimtvx, m<h 

T fllfit-r 5 ^ i: C i o T » 6 ix fc 1S*« © «iefls; * OH 
b> C©^(*:^^v%T*V— Y'frS. *f -b>^S:»iJ^ 



( 8 ) 
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13 



14 



#j3 4 0 nm> 5 0 0 nm, 6 0 0 nmlZ^ti-Zti^^ 
t:-i>* s tg8!l£ftfe. 

[0 0 5 6] d©J:d&#S:ft&*©*B«fci:, 
> s> T-flCDS^iPte) ©fBSft^bTV^. £ 

fe, »#a&flE©*B»U\ *tt*CJ:$*?-iME«Dffl»* 
asbTVS. *»W©«5lS*0»^Ctt- N 3 5 

0~3 7 Onm©ifcft$g:tj£lc:, JMFCBl^ i>* — 7% 

^it^lt^S. 10 
[0 0 5 7] ifclCv #$6flll#BU 3 5 0-3 7 0 nm© 

frfp(D&<tT)l> 5. = •> 2»4SflMfrif>k:#& bTV 5© 

ft^fSfetoC, «S3 6 0nm©^C"3V^ A 
V — 5* y -fe >7— &7G^ V fcf >^ftfT-=> fe. 

[0058] f ut, zv^wx/o&m&mbWft 
© Ml &3U^*aeH*?«flMI^Jl fctttt bfe £: c: 3> 
*v— K;^**-fe>;*fc«k3#*fc3fc^afcft3 6 On 

m©$B#tt, gfb^US-^Algiljf&^Ki^&bT^ 20 

s^t^jwbfc. — ^settBg<. Bu§e©^{i 

#tt?rt££»*bT&!K IfcJMSfc 

iK^^ng^wm^^^s ^^<*©ft«ffiia^{c^ 

§ <fJSbTV>£::<ha s ¥'JBJ!bfe. 
[00 5 9] £fc, #3PJ©*&£fl:fc:^T> X^>T 
^P7t7-f If- (EPMA) IZ£ i Tmmm&<D ft*: 
ft«l;£bfe. £©IS^ *^B^©^frt43V^Ttts & 

^rt^:lt«te5#M©®^^* J @^bTv^szi:*s*|JBJ 30 
bfe. ' 

[ 0 0 6 0] #^B£©&Ji£i*£:fc^T8u ^b7;i/5 — 

£^-5-bTV>5fc©i:#;?.£>*T.£. cftfciu ESR7^ 
* ^;^^ci5^ti,DfiIRtr-<^7©^Jg^v^^i:i:4.^b 

[oo6i] aaaac* *9tm<DBt&**mk-rzA<b 
T^i-^A^skf&^mmwL&^m^. b& t ^ 5; 

.0: 5SS%W±T-fc££'g#fc£Ci:#4P£bfe., d 40 
ti\*. Stc$?$b<tt0. 611%£lit-$5. sfefe, 
C^RttttCfc^* 1 , ■ b<(±, 2. 0Il%ttT 

[ 0 0 6 2] fil±©SUMS*S*'&-r4i:, *©7"D-fe 
3. C J: o T ^ftS?©«ina!ft©fiT * s Ji. 6 *i fe * © i: 

^i:gf&-f.5<, c©^©S^N' • ii&gO' • fc© 
.IB<ot»l«CioT, £=g (K^-) xttTVb 



-"5 bfeeaSS^*fett^fe^©^mfc«t 

[0 0 6 3] *^B^#tt, tt*Mf*©>f v h U 7ft 5M 
g%?&bubfe&ifg&£ov^*K XS^^D?t7-f 

•tf- (epma) t«t^T^?as©^ftaij^bfeo 
c:©jsm, -r » h y 7ft 5sm%^io u&«asit©»& 

;ri:#*a£ftTU3o tif^T, &3tJP^©(3:fcA,irfci\ 

[0 0 6 4] Sfot, ^^jtff-TSiiliT-^rt^^ 

M^ftja^i:|nI*^T^f*.5fe5«[ql4 s *5. C©fe4«> 
&^rt©8£?&Jl^#&*J>bfefc©fc^**>iXS. 
[0 0 6 5] *%B§©^ig^^^5fc«)©^^{C: 
ov>Ts&B§-r3. ^•fb7;i/^-^ASJl4t&*i: bTfcfc. 
i«aafliaifcJ:S»*ft«tffl-CS» il5G^b8;fc:,fcS8* 

&©#{&£sn§v^*>£.. STc^b^K «k 

£bv^ bfrU i£«^{bffiK.fc^TSSHi£ftfe©;*T? 
■^o&xgC43»tST^©SAftBi5±-rixJfx P^Jfe 

[0066] "»»«rfc»&n*j«sft't>t:*v\T, mh 
tt, JM^^^tK^ft^A-rsfca)©*^* 5 ^^ 

4 0 0~8 0 0*C-r-iD^-r5Ci:t:J:-DT^ ^-fbio-s-r 

[0 0 6 7] SKSCKC, WJK*J:V«jaxSfc«-r5W 
tt, 0. 5Mfi%W±i:t?.^i:* J iif*bVA. 

[0068] u*u «is<*ft*j«rs*tt<n37;i/$=. 

■^AiiSS&^lc^Ts JS-tBSRJH^ft^lRS-B-a 

ft«HISff3ltft<, Jl*4©**©K^S^fuIS<© • 
«tat+«-t** < bT*5<3t*sff* b^o 
[0 0 6 9 ] Sfe^ #±«7t;^^±^ «il3«*4»*t*rL/ 

t, m^(DBmr-mm-t scttf-cia. win, g{b 
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15 

7)1 S: - <y AfS©** t #±«7Gjg©#{£* fcttfls* 
*»©»** SinT 5 3 i: 1 3 . 
[0 0 7 0] — «CB\ #±»7cJR©»fls»* i *t»A* 

ton, #±87cfii©^b^©#f!tA^+#T-;f5S^ 

[0 0 7 1] 3©£«k ^SPJitfc^Tfcix #±?S7C^ 10 

C^VNjf fcbT#±®7G&A*#f!c;*fti>£i:A>£>, StSffi 
Jftf**#±JS7C*flS-&«9#flM(f b£ < #fcA* 

[00 72] &&y , uzm.i&&*mm?zm&izti:, m 

©WHMBftiSi: bT*ffc#MT*s. 
[0 0 7 3] T-7m&&$:&m-fZ>Z t&X% 

C©4te£tiU #±JSl7cSSS©i8&Jg> ffiti£ig> 

— 7*fiE?fjx|i©ct>t:^aSili- LTgSin-rHliav>. giao 
m*)SaST-fe^©Tv JHJBttfctt*«U<tV^ 30 

[0074] »&igc*v%Tuu «Bw+caMb^>u5 

&3A*. Iul3JP*4*&**©M*^^«¥^-rS'i5'S* s $>S 

&ftX&ftfT5*M&. »*®*»K: < BSa:K/h|R©JS 
B#P^T-av-». #'Jtf^7;i/3-;WW>y 40 
— SiD-T 5 Z £ &X * 5 . 

[0075] cettffAffiHfc&M-rsxatt* 

AW* bv». 

[0 0 7 6] »**flS&rsxSC*JV^Ttt; R«»tt 
*. fi£7f£E±itt, lOOkgf/cm' U±fc*5£i: 

awsl^a^ «SASqj|gT-fen«s wciasttsftfc 
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[0 0 7 7] >*"-s»inL&tti&fc: 
tt, «y£fc$fcfc-aT\ »b#Hfil(fTf 2 0 0"C~8 0 0 
•C©TSS-C-iiJifli%fTd 3 £:#T- £ S. 

[0 0 7 8]. %±mKmz-am-rzmQm*, mm, 
k mmim-i-zzii&T-zzo c-sbfci&tf 

jfc©««cs*-r s. 

[0 0 7 9] ife, flftftk BURL JttKSMa£E«©Bi>tf:* 
xg£<@J3iJlcm61-*cri:&<, tt^»«|©n^8i^ 

[0 0 8 0] ikv^tfiHB»**f hyuxmicx^xm 

tfttZ. *y h:7W*B$©jE:frfcJ:, 5 0'kgf/om 1 
W±T?**iG*#*iK 2 0 0kgf/cm' JBl±## 

*bv^. c©±»tt»K:iR«**Lav^, €-;i/b^© 
*^©««ftKrJt-rSfc«>Ctt, SEfflittt 1 0 0 0 k 
gf/cm 1 WTAW* b<> 4 00kgf/cm' fit 
TA»MC» * b^„ 

[0 0 8 1] Eft«±JF**«|RK:tt«-MEBEjt>±'-r— 
ftC±#fStf*£fc*qJtB-C*5. bA>U #»Kt£o 

&IrI±;* ^tc«F*bV>„ 

[0 0 8 2] pj«Btt©jsai5i*;**y hru^iscA-o 

F«3g£W-r 'J -:/©efi'K:flBBi**JK6'*- « £ t 

[0 0 8 3] ^g±#B#fcffii;tf;*A' ! &g&*§l§rtCl;iU ^ 
ig~ 1 6 0 0*C©Pfl©i&g3£fflfc:fc<,iT> K^Ani&£fT 

achictoT, ^©jMBttiaat-i-aci:* 1 ** b 

[0 0 8 4] e£fiEBt©^aS^ST% 5 0'C/B# 

W&±» 1 5 0 0*C/B#P4felT©#?a«JST-iajg$:±# 
^^■SCltAsfiF^bV^ giSiSJS^ 1 7 5 0'C~2 3 

0 O-Cfc-rs^tASjf* bV>„ gi!SiSSA»2 3 0 0*C£ 
^^.sir, jfcfl5T;v5'=*A©«-lltfie*«. S^tas 
tfl 7 5 O-CmffiX-hZt, «?©«lS«J«;fSftAStt)*J 
^tl-s ¥±9&g3/£mtcigb'5i:l^ 

[0 0 8 5] *fc> da&(**tte-r«i^iaucBibT:tt. 

1 8 5 0*Ctl±, 1 9 0 0'C*«S©ftlSSST-J±> 'J»fc 
< t*)3^©^*^O^SA s $.ofe„ 1 9 0 0'C~ 

200 o "'c*?s©«iSi&g-r *n mnumx- 2mmz± 

tsaj/wsofiT^ttasnfe. 2 0 0 0 •cw±©«je« 
sr-ii, m^&x 1 »iaw±©«»ftff -5 - iifc «t ■» 
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^F^WTi:t?.3fc4 ! }fS LA>. fi^SJg*>£14 00 
•C4T% 3 0 0*C/^S©^SliiST-^iPbfe. 140 

[0 0 8 6] *v }-7\sZmiZ}S^-C, tfiW&titz&m 

iMts^tf, m££yg£tvt^&. b*»U 
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U «2, 4, 6 TttMOHk 
[0 0 8 9] 3d UT#6ilfc«IS*fcOV^T, -f » h 

y^ftiisK^^iMMo^itttftasu *i, 

3, 5Cw1". *fc, <f » hU (Y) , ^ 

mmm. (o) ±&&s co £j:tfa«SHR (^bhr* 

«£U S2, 4, 6t^f. 



10 



[0 0 8 7] tlT> 3SC*#fl?J&ltaBttS*Cov^Tie^ 

s. * i * <t 2 •ca*-j-#aYbr/u5 = «> Attisttft 

«3gbfc. ^3i5«tl5«4, &5*J:tHft6li:-?Vvr6 
BUTT?**. JS#f&5fci:bTfcJ:, il76MftSK«fcoTf# 

*©&**> #R?»iSSK 3 N 5tc^-T. -f V 

TjSAogySfSftSJil U c©«aoSflig*i*«g'fb7 , ;i/ s. — 

fc. Y, O, fcjftffbfc-f v h VT&U&ltm. *J:V 
7Vl/iy-©?8s;bDS£:> Sl> 3^ 5CSf. 
[0 0 8 8] C©IW*S10 0kgf/cm' ©JE 

P3»ttfi£JKffSf^S8bfc, £©R&ttJ5£JB.#£*y -hT" 
l^MfKJR^FU ffiitbfc. #iB&g3 0 0-C/B§K 
T-Sg£±#;*1i\ CfflPSx £M~1 0 0 0*C©i&g*E 
ffiT-SEffi^fT-sfc. d©i&S©±^i:|5]B#£ff:*j£±l?- 
^■B-fc. g«rfijgft> SI2* 4> 6£^-T.fc-5 tcgSS 



20 



[0 0 9 0] (&fi£) E-SR«D#i»Sfefl : SC5b»&, 

hv = g/^BH (hl±77>^^ 

(;*K>& (spin/mg) ) s5fS©id C bT#£±S 
bfc. 

[0 0 9 1] S^SSM^RSrJS^b, « 

^^nfc^©«$4«^©^fe^»tiibT^»fe. 
or&*mo i>— tf-7 7y>i^st:T«ij^bfe. 

J I S 1 6 0 1 Cg^fc^SESj&ffitf&ffiSt 
^fci-bTSJSbfc. 

OMSffilft*) J I S C 2 1 4 1 CS-^V-fe$fetS^)©^ 
*J£fit^®J«i£T-«lSbfco ^iVBSCB:, BSIB 
ifcftttJB brass bfc. riE + 06jttri 

X 1 0' J £7P"3~o 

[0 0 9 2] 

[ki] 



Ka 




Q • cn 


P 

vi% 


(ppn) 


Y203 
(wt*> 


glliok: 


Til 

Cppb). 


Y 
(ppn^f 


O 
CwtX) 


c 

(wt*) 




1 




3BH4 


1.8 


5000 


0. 050 


0 


4500 


350 


1.70 


0. 05 


1. 69 


2 


uiikfl 


4BH3 


1.5 


3500 


0. 050 


0 


3100 


320 


1. 40 


0. 05 


1..39 


3 


ittt* 


3B+12 


1. 2 


3000 


0. 050 


0 


2800 


3 50 


1. 10 


0. 05 


1. 09 


4 




7B+I2 


1.0 


1100 


0. 050 


0 


980 


300 


0. 80 


0. 05 


0. 79 


5 




7B4 09 


0.9 


850 


0. 050 


0 


710 


350 


0. 80 


0. 03 


0. 79 


6 


Klkfi 


8E+07 


1.0 


450 


0. 050 


- 0 


430 


280 


0. 88 


0. 04 


0. 87 


7 




BB+07 


1. 1 


250 


0. 050 


0 


250 


310 


0. 90 


0. 04 


0. 89 


8 




SB+07 


1. 1 


160 


0. 050 


0 


150 


270 


1. 00 


0. 03 


0. 99 


8 




6E407 


0.9 


130 


0. 050 


0 


. 120 


290 


1. 10 


0. 03 


1. 09 


10 




2B407 


1.2 


120 


0. 050 


0 


100 


340 


0. 80 


0. 02 


0. 79 






lEf07 


1. 2 


90 


0. 050 


0 


90 


320 


0. 90 


AtM- 


0. 89 


12 


USE 01 


8Bf06 


0. 8 


70 


0. 050 


0 


60 


. 3 60 


0. 60 


0. 04 


0. 59 


13 




8B+06 


0.9' 


30 


0. 050 


0 


30 


340 


0. 80 


0. 02 


0. 79 


14 




1B+07 


I. 2 


90- 


0. 050 


0 


90 


3 20 


0. 90 


0. 03 


0. 89 



[0 0 9 3] 



[IS2] 



( 11 ) mm 9-3 1 5 8 6 7 



19 


20 




Ka 




ts 

To 


33 




X 10' 3 
sp in/rag 




Vf/aK 


Ss of. 

(MPs) 






1 


Jfcttfll 


2000 


5 


2. 0032 


0 . 4 


12 


70 


320 


98.9 




2 


ifcttfll 


1950 


5 


2. 0020 


0 . 3 


9 


60 


290 


99.6 




3 




2000 


5 


2. 0021 


0 . 3 


13 


60 


310 


99.3 


ttft 


4 


it«« 


2000 


5 


2. 0008 


1 . 0 


13 


70 


290 


99.5 




5 




2000 


5 


1. 9975 


1 . 6 


10 


80 


330 


99.6 


ttfe 


6 




2000 


5 


1." 9972 


1 . 9 


11 


80 


340 


99. 6 




7 




2000 


5 


1. 9974 


2 . 1 


9 


80. 


330 


98.8 




8 




2000 


5 


1. 9972 


2 . 6 


8 


90 


290 


99. 9 




9 


H*« 


2000 


5 


I. 9977 


2.9 


9 


100 


340 


99.8 




10 




2000 


5 


1. 9976 


2 . 8 
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70 
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70 
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90 


10 


0 


90 
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1. 2 


90 


8 


0 


80 
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90 


5 


0 


70 
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90 


5 


0 


90 
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0. 02 
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90 


3 


0 


90 
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1.2 


90 


2 


0 


80 
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90 


1 


0 


90 
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90 
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0 


70 
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90 
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0 


90 
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60 
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0 


90 
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90 
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80 
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12 
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10 
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5 


2 


80 


260 
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